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Survival апа development of Microplitis bicoloratus Chen оп larvae of 


Spodoptera litura Fabricius stressed by heavy metal zinc 

XIA Qiang[] HU Xin-Jun[] SHU Ying-Hua[] SUN Hong-Xial] ZHANG Gu-Ren 0 GU De-Xiang[] State Key 
Laboratory for Biocontrol & Institute of Entomology[] Sun Yat-Sen University[] Guangzhou 510275[] China[] 
Abstract[] By feeding the host[] Spodoptera. litura Fabricius[] larvae with artificial diets treated with different 
concentrations of zinc for 4 generations[] the side effects of zinc on the survival and development of Microplitis 
bicoloratus Chen[] a larval parasitoid of S. litura[] were estimated. The results indicated that the zinc contents 
of S. litura hemolymph increased with the increase of zinc concentrations in diets and generations of the 
phytophagous insect. The parasitism rate[] time from parasitism to pupae[] pupal duration[] adult emergence 
rate[] and adult female longevity of M. bicoloratus wasp were influenced to some extent. Specially[] the adult 
emergence rate of the first generation and the parasitism rate of the second generation decreased significantly 
with the increase of the zinc concentration in their host diets. It was so concluded that high dose zinc in the 
diet of herbivorous insects affected the survival and development of their larval parasitoid M. bicoloratus 
through food chain to some extent. 

Key words[] Microplitis bicoloratus|] Spodoptera litural] heavy metal[] zinc[] parasitism rate[] developmental 
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Fig. 1 Accumulation of zinc in hemolymph of 


Spodoptera litura larva 
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Table 1 Effect of Zn°* stressing Spodoptera litura 






























































larvae on the parasitism raté] %[] of Microplitis bicoloratus 


Z+ D [D mke] 00000 Parasitism гаі] %0 
Concentration of Znņ?* Larvae tested ui u au 


1st generation 





2nd generation 





0 30x3 50.00x1.90a 53.40+2.00 b 
50 30x3 50.00+5.90a 68.90+2.90 a 
100 30x3 37.80+4.00a 36.70+3.80 с 
150 30x3 46.70 + 18.30 a 27.80 +2.90 cd 
500 30x3 44.40+6.80a 41.90 + 8.30 bc 
1 000 30х3 42.20+24.10 a 17.80+2.904 


ППШППППППППППППППППППШППШ 10 U£- 
0.130 P >0.05 20 [] F= 17.54[] P < 0.05[] 

Notes[]The different small letters in а column indicated that there were 
significant differences between different treatments. lst generatio] F = 


0.13[] P > 0.05[] 2nd generation[] F = 17.54[] P < 0.05. 
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Table2 Effect of Zn'* stressing Spodoptera litura larvae on 









































the time from parasitism to cocoon of Microplitis bicoloratus 


Z+ ПП П 10 Ist generation [] 2[] 2nd generation 


Concentration f 0 000 uu uBguBau uu 
Zn t] mg/ke[] Wasp larvae Т] d] Wasp larvae Timd] d[] 








0 45 8.91 £0.75 b 48 10.70 +0.62 a 
50 40 7.64+0.18 с 60 10.07 + 0.32 а 
100 33 9.17+0.17Ь 34 9.65+0.39 a 
150 42 8.41 + 0.22 bc 24 10.55 + 1.07 a 
500 42 10.49 x 0.38 a 34 10.44 x 0.12 a 
1 000 39 9.36 +0.08 b 15 9.70 +0.23 a 





ППШППППППППППШППШПШППППИППП :00F= 
11.370 Р<0.01Ш 20 OF =0.650 P > 0.050 

Notes[]The different small letters in a column indicated that there were 
significant differences between different treatments. lst generation] F = 


11.370 P < 0.01[] 2nd generation] F = 0.650 P > 0.05. 
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Table 3 Effect of Zn°* stressing Spodoptera litura larvae on the pupal duration of Microplitis bicoloratus 








Ж?“ [ [J O 10 Ist generation O 2[] 2nd generation 
Concentration of 0000 Um ай ThE Um qp 
Zw! 1] mg/kg] Pupae observed Pupal duration Pupae observed Pupal duration 

0 45 4.68 +0.22 a 48 3.83 £0.44 c 

50 40 6.50+0.29 a 60 5.56 + 0.29 ab 
100 33 6.00+0.58 a 34 4.88 +0.25 be 
150 42 5.25 £0.63 a 24 7.25x0.14a 

500 42 6.33 £0.88 а 34 7.33 + 0.67 а 
1 000 39 5.56 £0.73 а 15 6.00 € 0.58 ab 


ПШШПППППППППППППППППППШ 100 F=1.380 Р>0.05ШШ 2D DF 29.270 Р<0.010 


Notes[] The different small letters in a column indicated that there were significant differences between treatments. 1st generation[] F = 1.38[] P > 0.05[] 2nd 
generation[] F = 9.270 P «0.01. 


2.5 z*uagaugggnguggaggBadgagp 
uuu 

z’ ПППППППППППППППППП 
ШПППППППП ПШ П 400 00 1200 
ШПППППППППППППППП z000 
üngggggm 1000000000000 


00000000000 10 F =9.170Р < 
0.05010 0 2" 0000000 150 mg/kg 0 ШП 
ООоООоОоОоОоОоОоОО 20 000000000 
ПШШПППППППППШППШПШППШШШП 
ПППППШПШПШППШПШШПШППШПШПШПП 
2.6 22 П0000000000000600 





04 2 00000000000000000000 01060 
Table 4 Effect of Zn°* stressing Spodoptera litura larvae on the emergence raté] %0 of Microplitis bicoloratus adults 








Л? ПП П 10 Ist generation l] 2[] 2nd generation 
Concentration of Dania D Un v ПППШПП D UD %0 
Zi t] ш/к Wasps emerged Emergence rate Wasps emerged Emergence rate 

0 24 53.60 +5.00 a 15 33.20 +4.70 a 
50 21 44.60 x 4.40 ab 24 45.90 + 17.00 a 
100 9 29.50 + 6.60 bc 15 44.20 + 16.50 a 
150 7 21.10x2.70 c 6 28.10x11.10a 
500 6 14.50 + 7.30 c 12 35.40 + 7.50 а 
1 000 8 16.80 + 4.20 с 9 50.70 + 16.20 а 


ПШПШППШПППППППППППППППППШ 1005 =9.170 P<0.0 20 0 F=0.44] Р>0.050 


Notes[] The different small letters in а column indicated that there were significant differences between different treatments. 151 generation] F = 9.170 Р < 
0.05[Pnd generation[] F = 0.440 P > 0.05. 
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Table5 Effect of Zn'* stressing Spodoptera litura larvae on the longevity of Microplitis bicoloratus adult females 








Л [] [] O 10 Ist generation l) 20 2nd generation 
Concentration of unm uu ОШ qni 00000 ПШ а 
Zn t] me/ke[] Females Longevity Females Longevity 

0 8 6.07 £0.67 a 5 8.04 £0.20 a 
50 7 3.83 +0.73 ab 8 6.26 +0.59 b 
100 3 5.00+0.00 a 5 4.83 + 0.22 be 
150 3 3.08 +0.58 b 2 4.41 £0.30 c 
500 2 5.59 + 0.75 а 4 5.65 + 0.36 bc 
1 000 2 4.67 + 0.33 ab 3 4.94 x 0.24 bc 


ПШШПШППППППППППППППППППШ 10 DF=4.95[] Р<0.05ШШ 20 DF = 14.740 Р<0.010 


Notes[] The different small letters in a column indicated that there were significant differences between different treatments. 151 generation] F = 4.95[] P < 
0.05[Pnd generation[] F = 14.74[] P < 0.01. 
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